Parathyroid hormone and large related C-terminal fragments increase at different rates with worsening of renal function in chronic kidney disease patients. A possible indicator of bone turnover status?
The intact parathyroid hormone (PTH) serum value has been the non-invasive biomarker of choice for the early diagnosis of renal bone disease in the chronic kidney disease (CKD) patient population. It has now been known that the intact PTH assay value is the sum of 1-84 PTH (true hypercalcemic PTH) and large C-terminal PTH fragments, mainly 7-84 PTH, a fragment with hypocalcemic hormone actions. The aim of this study was to investigate the differences among the different functional stages of CKD in the following PTH parameters: intact PTH, 1-84 PTH, 7-84 PTH, and the ratio 1-84 PTH/7-84 PTH. GFR (clearance of 99mTc-DTPA) was measured in 164 (85 males and 79 females) adult CKD patients with different degrees of renal function impairment (serum creatinine 0.50 12.1 mg/dl, mean 2.00). Plasma concentrations of calcium, phosphate, 1-84 PTH and intact PTH were also measured. The value of 7-84 PTH was calculated as the difference between intact PTH and 1-84 PTH. The reduction of, GFR was accompanied by an increase of intact PTH, with a prevalent increase of 7-84 PTH over 1-84 PTH, resulting in a decrease of the ratio 1-84 PTH/7-84 PTH. The values of 7-84 PTH showed a discrimination between Stages 1 and 2 (GFR > 60 ml/min ) and Stage 3 (GFR 30 60 ml/ min) CKD patient populations. In fact, 7-84 PTH was already significantly increased in patients at CKD Stage 3. The analysis of individual patients indicated that a low value (< 1.4) of the ratio 1-84 PTH/7-84 PTH, suggestive for low bone turnover, was already found in more than 20% of CKD Stage 3 patients. The results of the present study demonstrate that the reduction in GFR is accompanied by a higher increase in 7-84 PTH with respect to 1-84 PTH, which suggests the possibility that bone metabolism and calcemic status are already reduced in patients with moderate renal failure (CKD Stage 3).